IN THE CLAIMS 



Claim 1 (currently amended): A method of measuring capacitor mismatch in 
an analog to digital converter (ADC), said ADC converting an analog signal to a 
plurality of digital codes, said ADC containing a plurality of stages and a code 
generator, said plurality of stages being connected in sequence, a first stage 
contained in said plurality of stages comprising a sub_ADC, a plurality of input 
capacitors, an amplifier and a feedback amp li fi e r capacitor , said sub_ADC 
generating a sub_code from which said code generator generates each of said 
plurality of digital codes, said method comprising: 

sampling a first voltage on each of said plurality of input capacitors in a first 
phase, wherein said first voltage is designed to cause at least some of said plurality 
of stages to generate a sub_code equaling zero; 

charging said feedback amplifier capacitor to a second voltage, wherein said 
second voltage is not equal to said first voltage; 

connecting one of said plurality of input capacitors to said second voltage in a 
second phase; 

connecting said feedback amplifier capacitor across said food back amplifier in 
said second phase; and 

determining a capacitor mismatch of said one of said plurality of input 
capacitors by examining a first signal generated by said second phase. 
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Claim 2 (original): The method of claim 1 , wherein said first voltage comprises 
a constant bias voltage and said second voltage comprising a reference voltage 
(Vref). 

Claim 3 (original): The method of claim 2, wherein said first signal comprises 
a digital code generated by said code generator. 

Claim 4 (currently amended): The method of claim 3, wherein said digital code 
is divided by a result of multiplication of the a gain of said plurality of stages e xc e p t a 
first stag e to generat e a mismatch codo roprosonting said capacitor mismatch . 

Claim 5 (currently amended): The method of claim 2, wherein the e le m e nts 
steps of claim 1 are performed in one clock cycle, said method further comprising 
performing the following in an earlier clock cycle, wherein said earlier clock cycle 
precedes said one clock cycle: 

connecting all of said plurality of input capacitors and said feedback capacitor 
to a constant bias voltage in a first phase of said earlier clock cycle; 

connecting all of said plurality of input capacitors to a constant bias voltage in 
a second phase of said earlier clock cycle; 

connecting said feedback capacitor across said amplifier in said second 
phase of said earlier clock cycle; and 

generating and examining a second signal to determine an input offset 
presented by said plurality of stages, 
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wherein said capacitor mismatch is determined based on said second signal 
and said first signal. 

Claim 6 (currently amended): The method of claim 5, receiving a said sub- 
code from an intermediate stage contained in said plurality of stages, said method 
further comprising: 

in said second phase of said one clock cycle, connecting each of a plurality of 
capacitors in said intermediate stage to either Vref or said constant bias voltage 
according to said sub-code. 

Claim 7 (original): The method of claim 6, wherein said second signal 
comprises a second digital code generated by said code generator, wherein said 
first signal comprises a first digital code generated by said code generator, wherein 
said capacitor mismatch is computed by subtracting said first digital code from said 
second digital code. 

Claim 8 (original): The method of claim 6, wherein each of said first signal and 
said second signal comprises an input signal provided to a last stage contained in 
said plurality of stages in a respective one of said early clock cycle and said one 
clock cycle, wherein said capacitor mismatch is computed based on a difference of 
voltage levels of said second signal and said first signal. 

Claim 9 (original): The method of claim 1, wherein said sampling comprises 
providing an INP voltage equaling an INM voltage in a differential operation, wherein 
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a difference between said INP voltage and said INM voltage represents said first 
voltage. 

Claim 10 (currently amended): An electrical circuit accurately generating a 
plurality of corrected codes from an analog signal, wherein said plurality of corrected 
codes accurately represent respective voltage levels of said analog signal, said 
electrical circuit comprising: 

an analog to digital converter (ADC) containing a plurality of stages including 
a first stage, said ADC comprising: 

a first stage receiving said analog signal, said first stage comprising: 
a plurality of input capacitors; 
an amplifier; 
a feedback capacitor; 

a first plurality of input switches, each of said first plurality 
of input switches being operable to connect a corresponding one 
of said plurality of input capacitors to said input signal; 

a second plurality of input switches, each of said second 
plurality of input switches being operable to connect a 
corresponding one of said plurality of input capacitors to a first 
voltage, wherein said first voltage is designed to cause at least 
some of said plurality of stages to generate a sub_code equaling 
zero; 
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a third plurality of input switches, each of said third 
plurality of input switches being operable to connect a 
corresponding one of said plurality of input capacitors to a 
second voltage; 

a fourth switch operable to connect an output terminal of 
said amplifier to said feedback capacitor; 

a fifth switch operable to connect said feedback amp l if i er 
capacitor to said first voltage; and 

a sixth switch operable to connect said feedback amplif i er 
capacitor to said second voltage; and 
a code generator block receiving each of a plurality of sub-codes from 
corresponding ones of said plurality of stages, and generating a digital code 
output; and 

a calibration block controlling the operation of said first plurality of input 
switches, said second plurality of input switches, said third plurality of input switches, 
said fourth switch, said fifth switch and said sixth switch to determine a capacitor 
mismatch of at least one of said plurality of input capacitors. 
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Claim 1 1 (currently amended): The electrical circuit of claim 10, wherein said 
code generator block is operable to: 

close said second plurality of switches to sample said first voltage on each of 
said input capacitors in a first phase; 

close said sixth switch to charge said feedback amplifi o r capacitor to said 
second voltage; 

close one of said third plurality of input switches to connect one of said 
plurality of input capacitors to said second voltage in a second phase; and 

close said fourth switch to connect said feedback amplifier across said 
feedback amplifier in said second phase, 

wherein said calibration block determines a capacitor mismatch of said one of 
said plurality of input capacitors by examining a first signal generated by said 
second phase. 

Claim 12 (original): The electrical circuit of claim 1 1 , wherein said first voltage 
comprises a constant bias voltage and said second voltage comprising a reference 
voltage (Vref) used by said ADC. 

Claim 13 (original): The electrical circuit of claim 12, further comprising a 
correction block correcting said digital code output based on said capacitor 
mismatch to generate one of said plurality of corrected codes. 
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Claim 14 (original): The electrical circuit of claim 13, wherein said first signal 
comprises a digital code generated by said code generator. 

Claim 15 (currently amended): The electrical circuit of claim 14, wherein said 
digital code output is divided by a result of multiplication of the a gain of said plurality 
of stages except a f i rst stag o to gonorato a mismatch codo roprosont i ng said 
capacitor m i smatch . 

Claim 16 (currently amended): The electrical circuit of claim 12, wherein the 
elements of claim 11 are operable in one clock cycle, said calibration block being 
further operable as follows in an earlier clock cycle, wherein said earlier clock cycle 
precedes said one clock cycle: 

close said second plurality of switches and said fifth capacitor to connect all of 
said plurality of input capacitors and said feedback capacitor to said constant bias 
voltage in a first phase of said earlier clock cycle; 

close said second plurality of switches to connect all of said plurality of input 
capacitors to said constant bias voltage in a second phase of said earlier clock 
cycle; 

close said fourth switch to connect said feedback capacitor across said 
amplifier in said second phase of said earlier clock cycle; and 

generate and examine a second signal to determine an input offset presented 
by said plurality of stages, 

TI-37260 - 8 - 

PAGE 10/22 • RCVD AT 11/16/2004 10:37:27 AM (Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 " DNIS:8729306 " CSID:972 917 4417 • DURATION (mm-ss):06-08 



wherein said capacitor mismatch is determined based on said second signal 
and said first signal. 

Claim 17 (original): The electrical circuit of claim 16, wherein said calibration 
block is further operable to: 

receive a sub-code from an intermediate stage contained in said plurality of 
stages; 

in said second phase of said one clock cycle, connect each of a plurality of 
capacitors in said intermediate stage to either a reference voltage (Vref) or said 
constant bias voltage according to said sub-code. 

Claim 18 (original): The electrical circuit of claim 17, wherein said second 
signal comprises a second digital code generated by said code generator, wherein 
said first signal comprises a first digital code generated by said code generator, 
wherein said capacitor mismatch is computed by subtracting said first digital code 
from said second digital code. 

Claim 19 (original): The electrical circuit of claim 17, wherein said correction 
block correcting said digital code output by adding (said second digital code - said 
first digital code) to said digital code output. 

Claim 20 (original): The electrical circuit of claim 17, wherein each of said first 
signal and said second signal comprises an input signal provided to a last stage 
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contained in said plurality of stages in a respective one of said early clock cycle and 
said one clock cycle, wherein said capacitor mismatch is computed based on a 
difference of voltage levels of said second signal and said first signal. 

Claim 21 (original): The electrical circuit of claim 10, wherein said sampling 
comprises providing an INP voltage equaling an INM voltage in a differential 
operation, wherein a difference between said INP voltage and said INM voltage 
represents said first voltage. 

Claim 22 (currently amended): An apparatus generating a plurality of 
corrected codes accurately representing the voltage levels on an analog signal, said 
apparatus comprising: 

an analog to digital converter (ADC) converting said analog signal to a 
plurality of digital codes, said ADC containing a plurality of stages and a code 
generator, said plurality of stages being connected in sequence, a first stage 
contained in said plurality of stages containing a sub-ADC, a plurality of input 
capacitors, an amplifier and a feedback amplifier, said sub-ADC generating a sub- 
code from which said code generator generates each of said plurality of digital 
codes; 

means for sampling a first voltage on each of said plurality of input capacitors 
in a first phase, wherein said first voltage is designed to cause at least some of said 
plurality of stages to generate a sub_code equaling zero; 
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means for charging said feedback amplifi e r capacitor to a second voltage, 
wherein said second voltage is not equal to said first voltage; 

means for connecting one of said plurality of input capacitors to said second 
voltage in a second phase; 

means for connecting said feedback amplifi e r capacitor across said f ee dback 
amplifier in said second phase; and 

means for determining a capacitor mismatch of said one of said plurality of 
input capacitors by examining a first signal generated by said second phase. 

Claim 23 (original): The apparatus of claim 22, wherein said first voltage 
comprises a constant bias voltage and said second voltage comprising a reference 
voltage (Vref). 

Claim 24 (original): The apparatus of claim 23, wherein said first signal 
comprises a digital code generated by said code generator. 

Claim 25 (currently amended): The apparatus of claim 24, wherein said digital 
code is divided by a result of multiplication of the a gain of said plurality of stages 
e xcept a first ctago to gonorat o a mismatch cod e repr e sent i ng said capac i tor 
mismatch . 

Claim 26 (currently amended): The apparatus of claim 23, wherein the 
elements of claim 1 are operated in one clock cycle, said apparatus further 
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comprising the following to operate in an earlier clock cycle, wherein said earlier 
clock cycle precedes said one clock cycle: 

means for connecting all of said plurality of input capacitors and said 
feedback capacitor to a constant bias voltage in a first phase of said earlier clock 
cycle; 

means for connecting all of said plurality of input capacitors to a constant bias 
voltage in a second phase of said earlier clock cycle; 

means for connecting said feedback capacitor across said amplifier in said 
second phase of said earlier clock cycle; and 

means for generating and examining a second signal to determine an input 
offset presented by said plurality of stages, 

wherein said capacitor mismatch is determined based on said second signal 
and said first signal. 

Claim 27 (original): The apparatus of claim 26, further comprising: 
means for receiving a sub-code from an intermediate stage contained in said 
plurality of stages 

in said second phase of said one clock cycle, connecting each of a plurality of 
capacitors in said intermediate stage to either said Vref or said constant bias voltage 
according to said sub-code. 

Claim 28 (original): The apparatus of claim 27, wherein said second signal 
comprises a second digital code generated by said code generator, wherein said 
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first signal comprises a first digital code generated by said code generator, wherein 
said capacitor mismatch is computed by subtracting said first digital code from said 
second digital code. 

Claim 29 (original): The apparatus of claim 27, further comprises means for 
correcting to add (said second digital code - said first digital code) to each of said 
plurality of digital codes generated by said ADC. 

Claim 30 (original): The apparatus of claim 27, wherein each of said first 
signal and said second signal comprises an input signal provided to a last stage 
contained in said plurality of stages in a respective one of said early clock cycle and 
said one clock cycle, wherein said capacitor mismatch is computed based on a 
difference of voltage levels of said second signal and said first signal. 

Claim 31 (original): The apparatus of claim 23, wherein said sampling 
comprises providing an INP voltage equaling an INM voltage in a differential 
operation, wherein a difference between said INP voltage and said INM voltage 
represents said first voltage. 

Claim 32 (original): A device processing an analog signal, said device 
comprising: 

an analog to digital converter (ADC) containing a plurality of stages including 
a first stage, said ADC comprising: 
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a first stage receiving said analog signal, said first stage comprising: 
a plurality of input capacitors; 
an amplifier; 
a feedback capacitor; 

a first plurality of input switches, each of said first plurality 
of input switches being operable to connect a corresponding one 
of said plurality of input capacitors to said input signal; 

a second plurality of input switches, each of said second 
plurality of input switches being operable to connect a 
corresponding one of said plurality of input capacitors to a first 
voltage, wherein said first voltage is designed to cause at least 
some of said plurality of stages to generate a sub_code equaling 
zero; 

a third plurality of input switches, each of said third 
plurality of input switches being operable to connect a 
corresponding one of said plurality of input capacitors to a 
second voltage; 

a fourth switch operable to connect an output terminal of 
said amplifier to said feedback capacitor; 

a fifth switch operable to connect said feedback amplifier 
to said first voltage; and 

a sixth switch operable to connect said feedback amplifier 
to said second voltage; and 
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a code generator block receiving each of a plurality of sub-codes from 
corresponding ones of said plurality of stages, and generating an uncorrected 
code; and 

a calibration block controlling the operation of said first plurality of input 
switches, said second plurality of input switches, said third plurality of input switches, 
said fourth switch, said fifth switch and said sixth switch to determine a capacitor 
mismatch of at least one of said plurality of input capacitors. 

Claim 33 (original): The device of claim 32, wherein said code generator block 
is operable to: 

close said second plurality of switches to sample said first voltage on each of 
said input capacitors in a first phase; 

close said sixth switch to charge said feedback amplifier to said second 
voltage in said first phase; 

close one of said third plurality of input switches to connect one of said 
plurality of input capacitors to said second voltage in a second phase; and 

close said fourth switch to connect said feedback amplifier across said 
feedback amplifier in said second phase, 

wherein said calibration block determines a capacitor mismatch of said one of 
said plurality of input capacitors by examining a first signal generated by said 
second phase. 
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Claim 34 (original): The device of claim 33, wherein said first voltage 
comprises a constant bias voltage and said second voltage comprising a reference 
voltage (Vref) used by said ADC. 

Claim 35 (original): The device of claim 34, further comprising a correction 
block correcting said uncorrected code based on said capacitor mismatch to 
generate one of said plurality of digital codes. 

Claim 36 (original): The device of claim 35, wherein said first signal comprises 
a digital code generated by said code generator. 

Claim 37 (currently amended): The device of claim 36, wherein said digital 
code is divided by a result of multiplication of the a gain of said plurality of stages 
oxcopt a first stago to g e n e rate a mismatch codo roprosonting ca i d capac i tor 
mismatch . 

Claim 38 (currently amended): The device of claim 34, wherein the elements 
of claim 1 1 are operable in one clock cycle, said calibration block being further 
operable as follows in an earlier clock cycle, wherein said earlier clock cycle 
precedes said one clock cycle: 

close said second plurality of switches and said fifth capacitor to connect all of 
said plurality of input capacitors and said feedback capacitor to said constant bias 
voltage in a first phase of said earlier clock cycle; 
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close said second plurality of switches to connect all of said plurality of input 
capacitors to said constant bias voltage in a second phase of said earlier clock 
cycle; 

close said fourth switch to connect said feedback capacitor across said 
amplifier in said second phase of said earlier clock cycle; and 

generate and examine a second signal to determine an input offset presented 
by said plurality of stages, 

wherein said capacitor mismatch is determined based on said second signal 
and said first signal. 

Claim 39 (original): The device of claim 38, wherein said calibration block is 
further operable to: 

receive a sub-code from an intermediate stage contained in said plurality of 
stages; 

in said second phase of said one clock cycle, connect each of a plurality of 
capacitors in said intermediate stage to either a reference voltage (Vref) or said 
constant bias voltage according to said sub-code. 

Claim 40 (original): The device of claim 39, wherein said second signal 
comprises a second digital code generated by said code generator, wherein said 
first signal comprises a first digital code generated by said code generator, wherein 
said capacitor mismatch is computed by subtracting said first digital code from said 
second digital code. 
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Claim 41 (original): The device of claim 39, wherein each of said first signal 
and said second signal comprises an input signal provided to a last stage contained 
in said plurality of stages in a respective one of said early clock cycle and said one 
clock cycle, wherein said capacitor mismatch is computed based on a difference of 
voltage levels of said second signal and said first signal. 

Claim 42 (original): The device of claim 32, wherein an INP voltage equaling 
an INM voltage is provided in a differential operation, wherein a difference between 
said INP voltage and said INM voltage represents said first voltage. 

Claim 43 (original): The device of claim 32, wherein said device comprises a 
wireless base station. 
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